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Preparation of won-liguating tead-risc alloys. A. edd 

Rochvay and A. Ya. Ulvanav.  Tsretnsie Metat YOSe: 17ee 

SE-B, 28-02 —Alioys of Za with 16, of Pb can bf ieee 

orepd. by dissolving the required amt. of Pb in the liquid } 

Zn at high tempt. Howevet, upon ~dlidification the Pb ~o@e 
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00 
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uniform alloy free from liquation the authors made | 3% I 
Pb alloys by iutruducing PLCI inte molten Za. Upon se- i 
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idifcation the structure was found to be unifura, and Ube 
mncrnerayns obtained by etching with HCI showed uni- 
form kening, indicating the atrence of segregation of 
liquatifa. The fact that the Pb content of the ungets 
exceeded the sely. finit indicated that Pb was present ay 
an emulsion. On remelting, part of the Pb sepd. gut. 
Further expts. indicated that the liqguetua cin be partly 
prevented by adding small aunts. of Mg, and wholly Ly 
Cd, Fe and Cu. Teste by diswdving usin rolled poles 
40 50% soln. uf NILNO, showed sine traces of coagula- 
tien of Pb, although not sufficient to cate liquation. The 
evbtence of cusgulation was interpreted as indicating the 
abwnce of a solid suln. of Pb in Zn. WL N. Daniloff 
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} M-10N; CL 4be, 1033, 27, 

jum-ailions alloys con. 

2-0-3", was made and 

mercial practice. By a combined variation in 

composition and heat-treatment a preduct was obtained of better mechanical 

pruperticn than had been pumsble heretofore. Tensile atewngth values of 36 

and 3H kg./ma.! were obtained, with Wortespe ebongrations of LV anid A,,, 

Exceas allicun considerably improved the niechanteal Propertice of the alloya 

with low MgSi cuntent, and 0:6, oxcwes allicon Improved the qualitica of all 

the alloys studied; theao on the basis of the sulubilit y 

relations of the alloy, tempering at 
140°- 150° C, for 48 hr. 
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Investigation of transformations in the solid state of aluminum-megnessum-siicon 
et de fu A  K.V, Gorev and A.M. Korolkov. | Afeiallargast (U.S. S.R.) 
1933, No.1, 7-30.~—A new constitution a of the Al Mg Si apstem, haeed on 
the microstructures of 47 alloys conty, 0 3% Mfg and 2.75% Si, de presented. Melts 
were prepd. undera NaC] KCELICi lux. The alloys were supecte ated fa) 1a ford IN 
hrs., then beld for 10 days at temps. of SN*, Jug*, 40%, faal® and Aut and quenched 
io cold water. Brinell tests made immediately and aftct 4 days’ aging at 150" showed 
maa, aging in specinrens with mas. of Mig. Excess Si increases the fleet of heat 
trvating if 0.2- 0.4% Fe is present, but deercascs it if Fe ivalmost absent. “The thagram 
indicates a reas. soly. of MgsSt in Al of 1% at G00" and 0.45% at 40°. Suly. de- 
creases if exovas Si or Mg is added, in contradiction tu the diagram of Mane and 
Gaylor (C. 4. 16, 231), which indicates an increase. The path of the soly. isotherms 
in the Al-Mg:Si-Mg field in general agrees with those of H. and G. The isotkerms for 
the soly. of Si are newly constructed. H.W. Rathinann 
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*Absorma! Strestares in Slowty Cooled Cooled Alloys of the Eutectio Type. A. A. 
—Rotehear and K. V. Ruectaky (ieatnick Metallopromishlen nosti (Measenger of 
Industry), 198%, (1), 59-61).—[In Russian.) Abnormal structure 
of alloys of the eutectic oop e ia ppt chong by the appearance uf * halos" 
‘af the second phase, hioyihpcer nin Layer fh Smale: Both hypo- and hyper. t 
poitangtirsecdL ered bismuth, jam, lead, were investigated. 1n this ’ 
series cach metal forms halos round the eset which precede it, the further 
apart the motale in the ecrien the sharper heing the halo, DN. 8. 
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Transformations ia the solid alloys of aluminum, magnesium and zinc containing - 
up to 30° zinc and 12% magareicm. A, A, Bochvar and M.O. Kuanctrov. Wetad- 
furg. 1033, No. 2, 7-14.—~ Prev investigettane diller widely as te the sly. of Zn in Al 


probably becaue of the sintilarity of the a aud y-phaes. For this reasn vray and 
aging methets are preferred to thermal, elec cond. nid dilatemetsle methods Atteys 
af the above compn, after casting were heat-treated by hobfing at {00% 100% and iar, 
esp, for 1Ostays and quewching fe ookd water Phe unefehed apecanens wete evant, 
with the tuicrescope ta drt. the ne. of components present, Thetis. tests tade overa 
lOslay aging pered show practically complete transformations in 2 ¢ hes. in all cass 
The aging thlest increases with increas of MgZny. MgSi, prevent as an ipurity in all 
cases (< 2°), did not matetially affect the resutte. Soty. of MyZine in Alas detd. 
hy microanalysis of the quenched speciinens is 16-17 as compared te the Sander aud 
Meissner value of 24°7. Hardness tests confirmed three sesnite WOW Rathusain 
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Dn the Crystaliisation Of Torsary Butectios, A. A. Hotchvar and K. V. 
Qorev (Veatnick Mctallopromishlennoati (Messenger of the mluatry), 1933, 
(2) 44-45).—{In Russian.) Ct. /. dna. Metals, 1033, 83, 238. Experimenta 
are tivecrited to ascertain tho order in which the different phaans crystallize 
in the ternary cutectics, bead-tin-cadmium, hismuth-tin-cadmium, and , 
bianuth-Irad-calmium. Tho order of crystallization irrespective of the / 
preeence of an excess of one compancat ia cadmium, lead, the, enue a ‘ 
; —bD.N. 
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°The Transiormations ie Bolid Alloys of Aluminium with up to 90',, Zinc 
and 18", Magnesiam. A. A. Peichys and MoO), Kuznetsov (Metillerg 
(TAr Medslurgict), 1933, 8, (2), 7-14: Chem. Zentr.. 1034, 108, 1 2345).—[In 
Rueian.} The solubility iaotherme of the ternary system magnesium - 

zine-aluminium have been determined af 200°, 400°, and 440 C. by miens. 
analysia of speclmena quenched. in water alter prolonged annealing. The 
aotubility of is a maximum of 16-179, whoreas Xander and Meissner 
Be ternary y-solid solution could 


found 25°. The ie ble polar witht 
not be ascertained by the method employed.—A. R. P. 
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13°-20° C. separa 
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i linear rate of crystallization 
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which are allowed to cool under conditions producing 
coring, the metals forms concentric rings round one another in the order 
given, bisowuth being outaide and tin inside.—N. A, 
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@tumin Castings by Onsting Under Pressure. 

eiaprumiahlennost (Aer, Ind.), 1998, (7). 

: me castings of Situmin {aitivwn 7 16, magnealuin 
“) up to 25 by. in weight can te prduced five 

even of complicated patterns, accurately 

0-15 seconds after filling the mould, of 
to pour, Details are given of the method wed 

in casting pa 100 kg. in weight by this method; ecetiona cut 
fron Uneae indicated better teaneygeneity, aml better inechanical propertics, 
than in similar gravity cant With preesure.caating, more tnagnesiues 
than veual can added to the allay to increase jta mechanical stability : 
thus, addition (+34, of magnesium to the above alloy increams its yield- 
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: Dimitriev. Ann. sestenr oncs f i ve Inst. chim. intereryst. deformation resolving itself into the intracryst. ite 
pea. (U.S. 5. BR.) 9, 147-52(18%5)|—Ul'yanov hes ob- deformation. In practice, the stant ing of thermally oe 1) 
served that “hard (incompletely § td.) abect Zn treated brass and hard Zn shects is preferable. Theoreti- ee 
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% from that for Cu, trace and Al shegts sinilarly treateit. thermal trratment of metals at temps. between the initial i |* 
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&: formation of metals of cube system | practically no dup li- random distribution of the subsequent deformation and |] .0@ 
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*The Theeretica) Besa tor Selecting Oplinium { Annealing] Temperatures for 
Single Phase Metals. 1.—The of Reorystallisation Diagrams, A. A, 
Petchyar and G., Pasthin (/ivvaa Scltora Piri. NAimicheshego Anglia 
CURR Sect. teal, Phys Chim), 130, 8, UAS-2AK)- [In Rassian.] dn the 
rolling of metal cheeta different parts of the abeet and even different parta of 
indivatual crystale undergo different degrees of reduction and therefore the 
Uegrees af reduction given in Ieerystallization ciiagrama must be regan) aa 
mean values for the whole sheet. For each “ mean" value (wo temperatures 
ar of inportance, that at which recryetallization camimenooe in the most 
strongly deformed portico, and that at which it eprrada throughout thespecimen, 
‘The interval betucen the two reerystallization curves for copper and 68: 12 
brase is small for high degrves of naluction, but increases considerably with 
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 Anmealing esium and “‘electron.:" , Caner 

Hochvarsod E. M. Savitskil.  T'stetwye Afetal. No. 5 6, 
OTTER). —Samples of Mg (GUUS. pure) and "ec luce 
tron”? (ALO, Zn 1.0, Ma 0.30 and Mg EO500) were cold 
worked to varkvus degrees and annealed at temps. from 10? 
to td for sufficient time to attain complete recrystn. 
Lt wax noted that in both metals the reerysin. is accom- 
plished by the growth of existing grains at the expense of 
others when the percentage reduction hy cold working docs 
not exceed 0%; above this the reerysta. i¢ accomplished 
by the formation and growth of new grains. 111s recom 
mended that the min. temps. of annealing should be 10 - 
200° for Mg, and 175° to 200° for electron, At $50° rapid 
grain growth begins; this is taken as the upper limit of an- 
nealing temp. H.N. Daniloff 
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“Borsomvam, A. A. “<The Principles of the Heat Treatment of Alioys.” 4th 
@diGion. Pp. 272, Leningrad and Moscow, 1938: Onti. (Price 4 
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Quantitative relationship of the composition of alloys to ‘| | 00 
strengthening by thermal treatment. A. A, bachvar and i 
M.V, Zakharov. Sbormk Nam, Mredor Moskuc. Last. oe 
eae > aS Trvetaykh Metal, 6 Zol 1038, No. &, 41 8: Abie. Xeterat. '2@@ 
. ( AN Phwr A, No. V0 YD, WIR), dneteaes of hatdticss itt ; ee 
; tao, af Ab Cie allay WANN, pure Al and chetralyde Cir He ae 
“after natural and artiticlal aging ate tabulated and pre- : [e@® 
sented in the form of curves. A simple formula is dedicet i 
feoan which faisly accurate mas. valucs of the hantenag -60 
r60@ 
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Hardening are not the same for all alloys, beeatiw tt some, it 
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‘al Modification of Silumin with salts, A.A, Mochvar aut 
ed : A. GO, Spackit. Shank Nauch. Trader Moskor. Inst. : 
ah ; Tsvetnyhh Metal. § Zol. 1938, No, 5, 70-2.—Numerous 
S expts. for the modification of Silumin with salts under lab. 
and under plant conditions were performed. Silumin contg. 


14 Qol Co, 0.25% af Mg and) pol SM rcated wilhad 1 
aniat. af Nak end NaCt ia amte. from a7 to 1.06 of the 
wt. of Sihimin can be moditied at tempe even betaw Sou" 
Sunetines a coarsely coyst. substance is obtained which ts 
' due to the proery wf Fe in the alluy. Hand S. revo 
ot mend modifying Sihisin with salts only (without meta tlic 
Na) at « lowered temp. Finding of “ennobling’’ sub- 
stances for copper alloys. A.A. Rochvar and f. 1. Shapo- 
shnihoy,  Tbad. G2 6.-- On the bade of partially invests. 
tet dlagianta a! the aanpa. of ternary svetetns the alloy 
Gucza-At was subjected ty an “ennobling’’ thermal trrat- 
ment consisting of tempering amt of “Ietting down.” 
Preliminary cxjts. shawed that by thermal treatment of 
Al battens substances with improved mech. propertics are 
obtained. The optimun temp. for tempering is BOO 
NMI, and foe “dotting down’? 260%, Through AArer. 
Reforat, Zhur, 2, Noo, VE 12, Oba MEER, WOR, Henn 
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The Tendency of Aluminium Alloys to Craék Under the action of Shrink. 
age Stresseae Ache oerrre M. Ke Makimdshanova ( Metallurg (Metallurgist), 
1939, (2), 76-80)--(in Russian) The first method of investigation adopted co 
sisted tp determining the area of cross-section of an I-sheped specimen which 
would just ensure the formation of cracks under the action of stresses eet up}. 
owing to inhibited shrinkage, while in the second method the force required 
to counteract shrinkage in order to crack the specimens was determined. Cam- 
meroially pure aluminius (995%) and alloys of aluminium containing 2, 4, 6, 
8, and 12% silicon and 4.8 and 12% copper were studied. In addition, a atudy 
was made of the effect of iron and of modification on the tendency of Sil- 
usin to cracks Cracking was found to decrease markedly as the siloon content 
of the Silumin increased. Modification with salts had no effeot, while mode 
ification with sodium favoured the tendency to crack. Iron in low-silicon 
alloys inoroased cracking. Alusinfum-copper alloys tended to orack irrespeoti 
of the copper content. The solidification interval is not a deciding factor 
in this connection. NA. ; 
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*The Production of Sound [Aluminium} Castings. A. A. Dechvar and 
A. (1, Spamhy (Leteynce Delo, 1908, (3), 23-24). - {In Ra ON Thethel ae 
teecribed in which molten aluminium alleys aro intraduced inty the moukl 
under suction and subarquently allowed to sulidify under pressure, Kaperi- 
inenia have been carried out on m alifed Silumin (ailjoon (0, mangancse (4, 
magnesium (23%), ‘The rate of filling the moukd can be controlled hy the 
degre of suction. The method yiekls well-filed moukbe and gives fieedont 
from the shortcomings of the ordinary methods of casting, such as formation 

4 of oxides and splaahing.—N. A. 
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The effect of high pressures on the properties of copper 
alloys during crystallization. Jy, 9. P. 
Velichko and Wu. A. Velichko, Hall acid. weet: 


NOS, Classe set tech. 1040, Noo 4, i 2b The effort of 

presure during crvstn. on the mech. Pevpectios and de af 

aH pur oe iuvestigatad, the steengih, 

plasiiity 4. can be ducted couddetahty by crvstg 

under provmutes af 2-10 atin. The cate of Ute increase Inst. Metallurgy 

becomes nore gradual after the initial period of the s 
As ussR 


application of pressure. For practical Turposes a pres. 
surg of 7 atm. is sufficient. The effect is die toa better 
sath. of the ingots arut to the suppression af the evolutioss 
ef gas, tnt not to changes in the eryst. lattioes. fn. 
vreasing the content of Siri Inonzes incteaws at tiret tlh 
effet af higher prewutes (tugether with the it rase ef the 
temp. intet val of erystn.),  Phis ¢ffevt diverases with the 
isothermal stage of the crysin. A mas. effect is obtained 
in the crystn. of bronzes cong. £%% of Sa, which, on prut< 
ing dite sand mokls, crvstaltize Practically completely 
to a D-phave salt sali. atl have no lathermal stage af 
cryatn, fo ceysti, ander pressure the revesce liqnation 
in Si bronres is cither reduced of avalide conmpfetely, 
This is proof of a chose relation between the tevetse 
liquation ant the evolution of Bas, Ceysta. under pres. 
sure is revomnmended for the inmost fmpertant machine 
Parts from Sa and Si teonzes, Vuosity is avaided hy 
ctyste, under pressure. Seven references, | WR. 
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afew atm. W.R. Henn, 
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AND a. G. S&P ( RUDOV MOSKOY. IBST. ° 
METALLOV 201@TA 1940, (8), 45-51 (In Ruseien) A mould is filled 
by cpeating in it « partial vacuus and drawing inliquid setal, 
or by rforcing the olquid metal with compressed air through a 
tube into the sould, follewed bty solidification under pressure. 
B. and S. suppest an apparatus for this purpose and duscuss the 
ad vantages of the method. NA 
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*The Relation Between the Soundness of Cast [Aluminium Alloy] Pisegs and 
Their Crystallization Interval. A ; Ls fchy arand VA Nubbtokava tdufegene 
Bele | Powndry Proctee), BHO AL ATID) $8; Cham, Zend INES AIS he 
Tis Cy Abe, 1S, 33, 2006).— [In Russian} Un cast pieces 93 N03 0 3S 
ino. of aluminium-silicon and aleninium-copper alloys, the relation bet ween 
srunduces and temperature intertal of primary ctyotaflization was determina: 
with a hydraulic prem. The influence of compoaition wav also invreligated 
Aluminium: silicon allove with 03, 0-8, 12, 1-0, 1-1, 6, 18, and ES, wilicun at 
alumudum-copper alloys with 0, 2, 4, 5,8, and 14°, copper were used. 14 
nin}. layers were machined off from two oppusite facea, end tho pieces wer. 
subjected to prvssurrs up to 60 atmuapheres in a hydraulic preas until leaks 
developed, When the leak showed, the remaining thickness wea measured 
aud Ube pressure registered. The experimenta coatiriued existing theorice. 
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Theory of the Shrinkage of Mom-Ferrous Alloys. A. A. bvar and 0.8. | 
Rhadeeva (Liteynoe Delo, 1941, U9, (5), 5-4: Chem, vy 14S, 1146, (I), 
f9; OC, Abs, TOM, 88, 2042). ~[In Rosian.) The literature on ahrinkage in 
certain metallic aysteme le reviewed and contradictions puinted aut. A 
relation has been cetabliabed between the variation in the ahrinbage of alloys 
of a given system and ite phase diagram. The a of the casting-shrinkage 
curve for metallic systema which form a eutectic of almost pure components ia 
in bros a log cance < the Bicereagry of an uninterrupted series of solid 
solutions, ‘The manner in w the abrinkage in casting depends upon the 
composition of the alloys in systems with complicated phase transitions ia 
discuserd. The relations between the phase diagrams and the shrinkage for 
the systems lead-tin and tin-zinc are dealt with. es 
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% ae nb wera eters pe Wren Ane oes enter ee E Emr mes Os ee nT 

ee’: Bochvak, AA. — “Wine Rontaining bilumine. A. A. italivat, A. us. 

oh Vashchenko, $. G. Glazunoy, Q. §. Shadaeva, A. M. 

Lc A Korolkoy, K, 1, Portnot, BE. Bt. Savitasif, and %. A. 

3 Sviderskava.  Alall. aead. ari, ELRSS. Classe ici, 

Jah. 10438, No. 0/10, 3 ot —Al alloys county. Za 8-15, 

Si A-8. Cu fone thoy 0.0, Mp lowe than (1.2, and Ma 0.4- 

UN (he aint. of Mu varyiog accunting to the amt. of 

incktentally introtuceel Fe) ondst mainly of a Zn-Atednt 

sola. and its eutectic mixt. with Si. Siorystalh appear at Si 

content greater than 8.38%. Cais present as CuAh. The 

harduess of these constituents is detd. The alluys have 

a. 2.04-2.07, beat capacity O21, thermal expansion : 

0-250" 34.4 X 107%, liquidus temp, 374°, solidus temp. } 

5iS*, The ultimate tensile strength (U.T.S.) of cast alluys : 

j 

? 

3 


is alinost independent of the Si content; it increases from 
16 kg./eq. mm. at 6% of Zn to Z3 kg./sq. nin, at 15% of 
Zn. Annealing for 2 hrs. at 103-300" duces not raise t 
U.T.S. The U.T.S. at 100-300° is similar to that of ; 
ordinary silumin, ‘The total elungation of cast alluys is > 
plighuly reduced when Si content incteases; | it is lowered H 
from 7-13% fot Zn O% to 12% for Zn 15%. Annealing : 
at 160-80° ralses it; at Su° it is O tines that at 20°. } 
Hardness of quenched Lees fe increases on kecping at rom i 

i 

} 

i 


temp. The alloys ex irreversibly at approx. 250°, 
but this expansion is reduced by annealing at [50-22)°. 
Cu and raise the harduess of AiSi-zn alloys. Casta- 


bility of these alloys is as good as that of silumins. They 
can be wekied without losing their strength. B.A. 
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\ on in the course as, The conditions ate considers! ay 7 : jee 
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which this contraction cannot be fed by a fresh supply of molten inctal or by a ae 
uniform shrinkage of the casting. Unlike eel hbo ee by gas, thee 60 
cavitice are accentuated by warming and drying the mould “| a@ e 
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mpeg a”. “bervetrnetare of Mrpe-Butectio and Hy La] [me @@ 

ta? J: A. Bochvar and ©. B, Zhadacra ee 
s SB-004; CC. Abs. 1045, 29, 7 

jollowing systems were studied : aluminium-sili 1 1.00 

ailicun (modified) zino-cadmium, tin-blsmuth, kead-biamuth, and leed- , {ree 

antimony. Similar atracturee were obscrved on rapkd and on alow cooling ; j~@e 

of the alloys; on alow cooling, all the atrictums were mom clearly rtinesd. 1 | ee 


In agreement with Bochvar's theory (2. anory. Chem. 14, 290, 061 Med j 
the, 1035, 8 471) two primary phases in the cutectictype alloys wer: 80 


“etuwte Cpetnta 


ebecrved simultaneously in both the rapidly and the slowly covled alloys, | g@e@ 
The minimum total number of  aeraget crystals of both typre waa observed 4 

in the pure cutectic alloy, on both sides of which the number of primary i/2@® 
crystals increased abarply at kaat in one of the plaes, Pur cutectic alloye MPS Y.) 


can be reyented ae (hose in which the probatility of the furaation of puumaty | 
ervetals in the sane for both phase, in the hypo euivctic alloys the prow; 
bility of the formation of voo phase is greater; in the byper-cutectic alloys, 
that of the other. The centres of yetallization of both phasce are ; 
present in both kinds of alloys. crystallization of one of the primary | 
phases can result in a sharp iucrease tn ‘the posibility of the formation of j 
primary crystals of the second phase, This is connected with the minimum ! 
poantility of the formation of Weimary cryatals in pans cuteetie alloye, dt ie 
suppomed thet pure eutectic alloys pomees a minimum capacity tor apon. . 
tancous crystallization and a masimum tendency to superooting, 
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Cc 4A Si in sinc-aluminum alloys. A.A. Huch.. q | 
var and Z. A. Aviderskays, Anil. acad. 10. URNS, * -@e] 
Classe sci, ech. 1045, R2t-4(In Russian); cf. Cd. 41, by 
~~ Alloys with 75-85% Zn quenched in water after i |"@@ 
at 378-4100° show unusually low hantness as compared te Y | 


with both higher-Zn and lower-Zn alloys, at all Comps. fron 
tou to QQ; eg. ME Zn, head Uo kg., dian. of hath 3.5 


mim., at room temp., 150, aa0%, Nrinell hardness 2 = 30, i-ee 
re | kg (0a: mm., resp. A further anomaly appears be. K 
yout 200°, dU ries ta a nas. of about 4 at about shu oe 


ond falls again on further rising iia ab this man. cue " 
responile to eutcetald trandtion aid is inked with forms. 
tion of the &alkd sala. Hoth the abnormally tow 27 and 
the max. at TH° are absent when the quenching is donc | 
from @ temp. lower than duu". AL 3 it feotherins at 20, 
100, and 300°, over the whole range of compn. of alloys, 
all quench! after 2 Kev. at 475° show amin, at about 18 - 
BCs AL, max. at 40%; the fatter is very neatly the same 
CHE me RA hag. /ncg. nites.) ot hd and at 100% bait much lower 
Cf = 18) at WO"; the min. ff falls from 42 to 1S to fat 
2100-900". The superplastic alloy cannot be a miat, of 
solid salns, of Al and Zn, It ie soon that in a definite 
structural condition, the nature of which is as yet wticlear, 
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- Divterent Mechanisms of Plasticity tn Metallic Alloys, 
- (ia Russian.) A, A. Bochvar. Ievestiva Akademii 
” Nauk SSSR, Otdelenie Te micheskikh Nauk (Bul- 
letin of the Academy of Sciences of the USSR, Sec- 
ticn of Technical Sciences), May 1948, p. 649-653. 
Proposes a new ap: roach for the explanation of 
the mechanism ee lasticity of alloys at high tem- 
peratures, emph sing the predominant influence 
of the character of the interaction of the existing 
phases of the heterogeneous ayatem. 
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"On the. Bolid-Liquid Btate of ‘loys. ot various 
Composition. ree the Period ‘of Theiy: orystalli- 
Ratton," Acad A. A. Bochvar, I. I. Novikov | 


"In ae Rak, Otdel Tekh Nauk" xo 2, PP euT-aah 


Discusses dependence of essential casting dhasacter- . 
istics of alloys, such as linear shrinkage, pre- 
‘ahrinkage expansion, shrinkage stress » hot-shortness | 
tendency to liquation, on length of temp interval of. : 
Bolid-liquid state, 1.e., range between temp of. 

and mech 320 beginning and solidus, and on structure 


“casting property-compos ition". diagram o 
and’ ‘emphasizes ‘importance “of” duvestigaticn Bt hag 
field’ of solid-liquid state for ‘certain’ ‘téchno~. 
logical processes as, e.g., ingotless rolling, - 
forging alloys above solidus, obtaining fite 
powders: from alloys, plastic in ‘solid states. and: ; 

PY: ‘Palyerizing them in’ eae state.’ neo 
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Dokl. Akad. “Nauk, 98 (2), 227, 195), 


NOTE’ RiGee for. ‘this translation should be made to ne arian oS 
| - AA Hormel, Didoot, Berks. en 
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PA - 2163 
On the Dependence of the Thermal Strength of Metallic Materials on 
their Composition, 


developed surface ‘can the ability of one or another component be con. 
Pletely utilized in order to increase the thermal strength of the melt. 


ensure high thermal] strength of the melt, but only the joint occurrence 


of both phases,. 
(No illustrations) 
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ee aia * 24-11-2/31 
_’., AUTHORS: Bochvar, A, A, and Brovchenko, Ye, B,.. (Moscow) 


; ee 

_* DITLIE: Effect of cyclic heat treatment in copper nickel and 

ot Pete some single-phase copper base solid solut ons, 
(Effekt tsiklicheskoy termicheskoy obrabotki v medi, 
nikele i nekotorykh odnofaznykh tverdykh rastvorakh - 
na mednoy eenarey , 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No,11, pp.10-13 (USSR) oy ow 


ABSTRAGT: It has been pointed out in a number of papers (Refs,1-3) 
as that cyclic heat treatment can change appreciably the 
dimensions and the shape of specimens of tested metals 
and finally lead to failure, The work described in this 
paper aimed at measuring the effects of cyclic heat. 
treatment in certain pure metals with a cubic face 
centred lattice and of solid solutions of the substitution 
type of alloys based on such metals and having a crystal 
lattice of the same type. Pure copper and nickel and. 
- three types of copper base solid solutions were used in 
vhe experiments, namely, German silver MH-19 brass Jl-68 © 
and a ternary alloy (containing 64.6% C, 14.95% Ni, 20.2% Zn, 
0.05% Fe and 0.03% Mn). ‘The composition of the testea 
Card 1/2 alloys is given in Table 1, p.1l. The specimens were in 


% . 
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“3 24-11-2/31 
Effect of cyclic heat treatment in copper nickel and some Single- 
."* phase copper base solid solutions. (Cont. § 


the form of 5 mm thick Sheet from which 8pecimens of 
100 x 25 mm were cut in the direction of rolling. 


There are 3 figures, 2 tables and 3 references, all of 
which are Slavic. : 

SUBMITTED: September 6, 1957. 

AVAILABLE: Library of Congress 
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—— BOCHVAR, 7-7? 


5 oS “evelopment of “Poresity in Uranium Under the Action of Cyclic 
Heat Treatment," by A, A. Bochvar and G. I. Tomson, Atcmnaya 
' Energiya, Vol 2, No 6, Jun 57, pp 520-5257 


The article describes a study of the behavior of uranium sub- 
jected to cyclic heat-treatment. Cycle duration was 50 seconds over | 
the O<-phase temperature region and also over the range of tempera-_ 
tures covering 0 e e& ¥ transitions. The following conclusions are 
drawn from the experiments: eet 


a "Substantial | changes take place in uranium subjected to rected 
- fast changes in temperature in the “ -phase region. In texturally de- 
formed uranium, defcrmations have specific directions and porosity ~_. 
-@evelops with a corresponding decrease in density. These changes appetr 
after 250-1,000 cycles, or 3.5-14 hours of cyclic heat-treatment. 


"Cyclic heat-treatment over two phase transitions causes extreme ~ 
“deformation of uranium samples. Porosity development with its cor-° 9° 


_ responding decrease in density is considerably more intense than in the : 
case of treatments in the ¢-phase.” (U) 
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SOV/137-58-10-21656 - 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p172(USSR) 


AUTHORS: 


_ TITLE: 


Preobrazhenskaya, Yu.A., Bochvar, A.A. 

Heat-resistant Properties of Alloys as a Function of Prelimi- 
nary Deformation and Heat Treatment (Zavisimost' zharo- 
prochnosti splavov ot stepeni predvaritel'noy deformatsii i 
termicheskoy obrabotki) 


PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, 1957, Nr 


ABSTRACT: 


Card 1/3 


27, pp 268-281 


Studies were undertaken in order to determine the effect of 
the degree of deformation and heat-treatment conditions on 
heat-resistant properties (HRP) of Al alloys (A). Binary Al 
A's with Cu, Fe, Mg, Si, and Ni were employed in the investi- 
gations, together with standard A's ALi, Di6, AV, and Al 
specimens of various degrees of purity. Heat-resistance tests 
performed by the continuous-hardness (CH) method indicated 
that the advantage of a cast structure of an Al Ais most 
apparent at temperatures of 250-300°C (0.65-0.7 of the fusion 
temperature, Typ), whereas A's which have been deformed 
possess better strength characteristics at lower temperatures 
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SOV/137-58-10-21656 
Heat-resistant Properties of Alloys (cont.) 


(up to 0.5 of Timp): At temperatures of the order of 0.85-0.9 Tip the CH 


values of all the A's investigated, regardless of their initial condition, are 
fairly close to each other, Deformation of pure metals results in a reduc- 
tion of their creep-rupture behavior but has practically no effect on their CH. 
In the case of heterogeneous A's, the reduction of the CH begins with deform- 
ations of 15-20% and continues up to such severe deformations as 85-95%, 
The nature of changes occurring in the creep-rupture behavior with progress- 
ing deformation, to a considerable extent, is a function of the nature of the 
original cast structure. The creep-rupture strength of a cast substructure 
varies in a manner analogous to the variations in the CH, but originates at 

an earlier stage and progresses with greater intensity. If, however, a 
coarse network of excess metallic compounds which tend to produce embrit- 
tlement of the material is present in the A, the deformation may, at times, 
even have a favorable effect on the HRP of the A. Optimal HRP are ex- 
hibited by A's which contain within grains of their solid solutions a network 
of very fine deposits of secondary phases. Coagulation, coarsening of these 
precipitated particles, as well as their elimination, all tend to impair the 
HRP of the A. Structural changes which occur in the A's during deforma- 
tion were studied on polished surfaces of a cut dividing a specimen into two 
equal sections. Both sections were clamped together, and indentation tests 
Card 2/3 
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‘ SOV/137-58-10-21656 
Heat-resistant Properties of Alloys (cont.) 


were carried out in the zone of their junction. Ship lines were observed in 
the vicinity of the indentation at temperatures up to 400°, At low tempera- 
tures these lines were essentially rectilinear and changed their direction 
only in transition from one grain to another. As the temperature was in- 
creased, the slips occurred primarily along the boundaries of dendritic 
cells; curving of clip lines, formation of flexure bands, fragmentation, etc., 
also occurred at the same time. The effect of preliminary deformation on 
the HRP of the A's is connected with structural changes which consist not 


ELK. 


1. Aluminum alloys--Properties 2. Aluminum alloys---Thermodynamic properties 
3. Aluminum alloys-~-Deformation 4. Aluminum alloys~--Heat treatment 
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~ AUTHOR: BOCHVAR,A.A., NOVIK,P.K. PA- = 2337 
v PITLB, The Effect of the Oomposition of Aluminium-Zino Alloys on the 


Value of Size Variation of Specimens Subjeoted to Cyclic Thermal 
Treatment. (Vliyaniye sostava splavov alyuminiya e tsinkom na 
velichinu ismeneniy rasmeroy obrastsov pri teaiklicheskoy termi- 
cheskoy obrabotke, Russian). 

PERIODICAL: Doklady Akademii Nauk S8SR, 1957, Vol 112, Nr 5, pp 1041 - 1042 


(U.8.5.R.). 
Received: 4 / 1957 Reviewed: 5 / 1957 
ABSTRACT: The cyclic thermal treatment of metals and alloys causes irre- 


sults obtained, - 


The plane Samples were out out from rolled Plates, the oyclic 
thermal] treatment of the main series of the Samples‘consisted in 
& quick heating to 340° between two massive plates, and cooling 
in water of 13° ¢, Each cycle lasted for 5 minutes. 


Card 1/3 On the occasion of the measuring of the dimensions after 20, 40 
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PA - 2337 
The Effect of tha Composition of Aluminium-Zino Alloys on the 
Value of Size Variation of Specimens Subjected to Cyclio Thermal 
Treatment. as 


and 40 cycles, the following results were obtained: 1) length and 
width of the samples of pure zinc inoreased and thickness de- 
creased in the oase of an increasing number of oyoles. 2) In the 
Gage of an increase of.the zinc content in the alloy from 0. to 

30% the increase of length quickly diminished, and in the case 

of a zinc content of fron 38 to 72 %, the dimensions of the | 
Bamples practically did not ehange at all. 3)‘In the case of an 
increasing number of cyoles the length and partly also the width 
of the samples with 78. to 95 % zino decreased noticeably and 
thickness increased. The nost important changes took place near the 
eutectoid concentration i.e. in alloys containing from 78 to 80 % 
zinc. Samples of the alloys with 98 % zinc showad the same quali- 
tative changes as pure zinc. These data are illustrated by an 
attached diagram. “he great differences between the changes of the 
dimensions of alloys and the samples of pure aluminium or zinc are 
obviously in connection with the fact that besides thermal - 
tensions also phase shifting may exercise a strong influence on the 
deformation of the samples treated cyclically. The effscts of 
thermal tensions and of the phase transitions shperpose algebrai - 
cally. Also phase transitions in connection with the reciprocal 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720008-7" 


CIA-RDP86-00513R000205720008-7 


"APPROVED FOR RELEASE: 06/09/2000 


PA ~ 2337 
The Effeot of the Compisition of Aluminium-Zune Alloya on the 
Value of Size Variation of Specimens Subjected to Cyclic Thermal 
Treatment. 


Solubility of thea. and 8-phases exercises a stron influence 
on the modification of dimensions, (4 illustration). 


ASSOCIATION: not given. 
PRESENTED BY: 

SUBMITTED 10 .9.1956 
AVAILABLE: Library of Congress, 
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AUTHOR BOCHVAR A.A.,Member of Academy, PREOBRAZHENSKAYA YU.A. PA - 31h) 
TITLE n the Natwre of Slip Bands Visible in the Microscope. 


an (K voprosu o prirode vidimykh v mikroskop liniy sdviga -Russian) 
FERIODICAL  Dollady Akademii Nawk, 1957, Vol 123, Nr 3, pp 564-566 (U.S.5.8,) 
Received 6/1957 Reviewed 7/1957 


ABSTRACT The attempt was made to find out whether the so-called slip bands, at 
least at temperatures at which diffusion processes develop very slowly, - 
are the only measere for plastic defermation. Investigations were carried 
out indirectly by comparing the quantities produced on the occasion of de~ 
formation of slipping traces in substances of different plastie proper- 
ties. Steel G-1h (1,4°/> C, 14°/gin) was investigated, It is obvious that 
the essential part of plastic deformation, apart from visible slipping, is 
brought about by yet another process. Observations permit the following 
Hypothesis: initial deformation is cawsed by the displacement of tne atoms 
in all or most parallel atom-planes that are suited for swch displacements . 
In the case of a crystallographically orientated mass displacement of atoms 
the metal is consolidated. Where consolidation reaches a limit, a microdest-~ 
raction takes place which extends to a considerable number of atom-planes 
and develops in the direction of. slipping. A number of facts is enumerated 
in confirmation of this hypothesis, It may thus be concluded that the slip 
bands are not the only measure for plastic deformation by displacement, bu t 
domains of profound disturbances of the regular structure and probably al- 

Cara 1/2 so microfissures which may occasionally be so fine that they disappear by 
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On the Nature of Slip Bands Visible in the Microscope, 


: polishing, If deformation goes further, part of the microfi ‘ = 
o* sed, bat others will occur instead, . eee ge ane 
(With illustrations and 4 citations from ylavic publications). 


ASSOCIATION Moscow Institute for Colored Metals and Gold "x, ° " 
PRESENTED BY ne ne 
SUBMITTED 

AVATLABLE Library of Congress 
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AUTHORS: Bochvar, A. A., Academician 20-1-19/42 
rovchenko, Ye. B., 


TITLE: Modification of the Dimensions of Copper-Zinc Alloy Plates Un- 
der Cyclic Thermal Treatment (Izmeneniye Tazmerov plastin ig 
mecnotsinkovykh Splavov pri teiklicheskoy termicheskoy obrabotke) 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 75-77 (USSR) 


ABSTRACT; For the investigation of this modification the authore used foil 
from copper and its industrial alloys of brass type. The composi- 


(100 mm X 25 mm). For a cCouparison some samples cut out verti- 
cally to the Tolling were investigated. The results in these 
two cases were practically the same. The heat treatment consis-— 
ted of a warming up of the samples up to a maximun temperature 
of 560° or 600° respectively lasting for io minutes. Then the 
Samples were kept at a constant temperature for ? minutes and 
then quickly cooled down in water of roon temperature. The in- 
vestigation of the microstructure and the exanination of the 
mechanical properties gave evidence of the following: Already in 
the first warming up to the above Given temperatures a recrysta]. 
Card 1/3 lization annealing of the rolled and previously not annealed 
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Modification of the Dimensions of Copper-Zinc Alloy Plates Under 20-1-19/42 
Cyclic Thermal Treatment. ‘ 


Card 2/3 


samples took place. Therefore in a remarkable number of cycles 
practically no differences in the behaviour of the cold-rolled 
samples were ascertained, which had been chosen before and 
after the preceding annealing. Measuring the dinensions of the 
Samples after 25, 100, 150, 200 cycles showed tat with increac. 
sing number of the cycles the dimensions are gradually and usu- 
ally linearly modified. The results of the measurings carried 
out after 100 cycles at 15°23 5609 are illustrated in a graph 
for all materials here investigated. The samples of the monophase 
alloys with cubical face-centered lattices continously grew lon- 
ger and broader and became thinner at the same time. The in- 
fluence of the cyclic heat treatment in intendified with in- 
creasing content of zinc in the alloy. Then the behaviour of the 
single alloys is discussed. The Change of the sign of the effect 
of the cyclic heat treatment is obviously connected with the 
occurrence of the B-phase in the alloy. The causes for this 
change of signs might be found by investigating alloys that con- 
sist of a pure &-phase.There are 4 figures, 1 table, and 1 Sla- 
vic reference. % 
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BOCHVAR, A. A., KONOBEYEVSKIY, 8. T., KUTAYISEV, V. I., and CHEBOTAREV, N. 7. 


“Interaction Between Plutonium and Other Metals in Connection with their 
Arrangement in Mendeleev's Periodic Table." 


paper to be presented at nd UN Intl. Conf. on the peaceful uses of Atomic 
Energy, Geneva, 1 - 13 Sept 58. 
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